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Absorption 
and brush border cytoskeleton, 
214 
Acanthamoeba 
amino acid sequence in, 362 
capping protein nucleating 
actin, 372 
Accessory proteins 
and actin, 354 
Acetylcholine binding sites 
structure of high affinity, 334- 
37 
Acetylcholine receptor 
Ach release, 318 
in Torpedo, 325 
mechanisms of, 319 
sequence homology, 339 
Acetylcholine receptor sequences 
amphipathic fourier 
figure, 333 
Acetyltransferase 
of C. tropicalis, 516 
Acid hydrolases 
and the Golgi complex, 479 
Acidic endosome 
and receptor-mediated endocy- 
tosis, 6 
Acidic keratins 
and intermediate filaments, 45 
as Type I IF subunits, 58 
Acidic polypeptide 
villin as, 217 
Acid phosphatase (CMPase) 
and the Golgi cisternae, 464 
and organization of the Golgi 
complex, 450 
and protein localization in 
yeast, 118 
Acid phosphate 
and protein localization in 
yeast, 129 
Actin 
assembly of, 355-59 
cross-linking proteins 
figure, 376-78 
interaction of fimbrin with, 
216 
as part of the membrane 
skeleton, 542-45 
and spectrin biosynthesis, 534- 
36 


see also Nonmuscle actin- 
binding proteins 


Actin assembly 
effects of villin on, 218 
regulation of, 373-75 
and the BB cytoskeleton, 
9 
Actin-binding ability 
and acetylcholine receptor, 
322 
Actin-binding protein 
and filamin, 380-82 
and brush border cytoskeleton, 
215 
Actin bundling protein 
and spectrin, 548 
Actin cytoskeleton 
and non-erythroid spectrin, 
541 
Actin filament 
cross-linking proteins, 375-88 
end blocking proteins 
figure, 366 
Actin filament bundling proteins 
and cross-linking, 385 
Actin filaments 
arrowhead morphology of, 


217 


and brush border cytoskeleton, 


213 
proteins binding sides of, 388- 
89 


proteins blocking, 364-65 
the spectrin-like, 539 

Actin gelling proteins 
and isotropic networks, 387- 


Actin-gelsolin complex 
and elution by EGTA, 368 
Actin monomers 
inhibiting self-assembly into 
filaments, 355 
proteins that sequester, 359-73 
Actin-myosin interaction 
and function of tropomyosin, 
389 
Actin polymerization 
and monomer sequestering 
proteins, 374-75 
and profilins, 363 
Actin subunit 
binding sites, 364 
Actomyosin 
as part of the membrane 
skeleton, 545 
Acumentin 
binding to actin filaments, 372 


Acyl-CoA oxidase 
and biogenesis of per- 
oxisomes, 500-1 
Acyltransferases 
and biogenesis of per- 
oxisomes, 504-5 
Adenine dinucleotide phospha- 
tase 
and organization of the Golgi 
complex, 450 
Adenine nucleotides 
binding by actin monomers, 
356 
Adenocarcinoma 
and brush border cytoskeleton, 
234 
Adenosine conversion 
and receptor-mediated endocy- 
tosis, 31 
Adenylate cyclase 
and Caulobacter cell differen- 
tiation, 194 
ADP 
binding by actin monomers, 
356 
ADP monomer 
and brush border cytoskeleton, 
218 
Adrenal cortex 
and biogenesis of per- 
oxisomes, 509 
Affinity binding 
in fibronectin, 78 
Affinity purification 
and acetylcholine receptor, 
318 
Aggregation 
and embryonic cell migration, 
101 
Alanine 
and Caulobacter cell differen- 
tiation, 188 
Alcohol oxidases 
and biogenesis of per- 
oxisomes, 507 
Aldolase 
adsorption to actin filaments, 
390-91 
Alkaline phosphatase 
and protein localization in 
yeast, 136 
Allylisopropylacetamide 
and biogenesis of per- 
oxisomes, 498 
Alpha-actinin 
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as an asymmetric homodimer, 
385 
Alpha chains 
and nonerythroid spectrins, 
383-84 
Alpha-viruses 
and interaction with the nu- 
cleocapsid, 269 
Alternative splicing 
and fibronectin, 74-78 
Amino acids 
a-helix comprising, 429 
hydrophobicity 
and acetylcholine receptor, 
325 
and protein traffic in eucary- 
otic cells, 425 
sequences in the LDL 
figure, 13 
subdivision within 
mitochondrion 
of yeast, 125 
Amino acid sequence 
and acetylcholine receptor, 
318, 324 
comparison of bovine/human 
figure, 17 
and intermediate filaments, 43 
and protein traffic in eucary- 
otic cells, 405 
Amino acid sequencing 
of cellular FN, 69 
AMP derivatives 
and Caulobacter cell differen- 
tiation, 194 
Amphibians 
gastrulation 
cell migration in, 92 
Amphotericin B 
and receptor-mediated endocy- 
tosis, 33 
Anaphase 
catenation during, 290 
and chromosome segregation, 
293 
initiated by decatenation of 
sister chromatids during 
the mitotic cell cycle, 
300 
Anaphase chromosome move- 
ment 
and microtubule organizing 
centers, 157 
Aneuploid cells 
and chromosome segregation, 
298 
Animal viruses 
and cell surface polarity, 269 
Anisotropic networks 
and nonmuscle actin-binding 
proteins, 379 
Ankyrin 
as spectrin binding site, 546-47 
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and spectrin biosynthesis, 534- 
36 


Ankyrin binding site 
and brush border cytoskeleton, 
226 
Antibodies 
and erythrocyte spectrin, 539 
against synthetic peptides 
and acetylcholine receptor, 
330 
Anti-fibronectin antibodies 
and embryonic cell migration. 
93 
Antigens 
and protein localization in 
yeast, 120 
and receptor-mediated endocy- 
tosis, 6 
see also Histocompatibility 
antigens 
Anti-N-CAM monovalent anti- 
bodies 
and calcium-independent 
aggregation of crest cells, 
104 
Anti-peptide antibodies 
and receptor-mediated endocy- 
tosis, 30 
Antisera 
keratin IF subunit specific 
and intermediate filaments, 
48 
Apical aminopeptidase 
and cell surface polarity. 
256 
Apical plasma membrane 
and brush border cytoskeleton, 
215 
Apical proteins 
and cell surface polarity, 246, 
260 
Apocytochrome c 
and protein localization in 
yeast, 125 
Apomonemer 
and biogenesis of per- 
oxisomes, 498 
Aquaspirillum serpens 
and cell differentiation, 185 
Arginine residues 
and receptor-mediated endocy- 
tosis, 13 
Artificial chromosomes 
DNA on, 304 
in the mitotic cell cycle, 301-2 
Artificial expression systems 
and acetylcholine receptor, 
341 
Artificial peptide acceptors 
and protein localization in 
yeast, 122 
Asialoglycoprotein receptors 
and cell surface polarity, 254 


Asialoglycoproteins 
and infrastructure of cell 
membrane, 532 
and receptor-mediated endocy- 
tosis, 5 
Asialotransferrin 
in the Golgi complex, 477 
Asparagine-linked oligosaccha- 
rides 
steps in processing of 
figure, 455 
Aspartate transcarbamyolase 
(ATCase) 
and protein localization in 
yeast, 128 
Assembly 
of the BB cytoskeleton, 233- 
38 
see also Brush border cyto- 
skeleton 
Asymmetry 
and Caulobacter cell differen- 
tiation, 174 
Atherosclerosis 
and the LDL receptor, 24 
ATP 
binding by actin monomers, 
356 
and Ca?*-induced solation of 
actin gels, 368 
effects of 
on the interaction of 110- 
kDa calmodulin, 222 
and protein traffic in eucary- 
otic cells, 431 
ATP/ADP translocater 
and protein localization in 
yeast, 126 
ATPase 
and protein localization in 
yeast, 124 
ATPase dynein 
and microtubule organizing 
centers, 165 
ATP-dependent cytosolic system 
and infrastructure of cell 
membrane, 553 
ATP extraction 
and brush border cytoskeleton, 
222 
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Autoantibodies 
specific for centrosome, 


Autophagy 
and biogenesis of per- 
oxisomes, 520-21 
Autosomal recessive diseases 
see Zellweger syndrome 
Avidin-biotinyltoxin 
and acetylcholine receptor, 
324 
Axonal extensions 
the spectrin-actin, 539 
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Axonemes 
of cilia and flagella 
and microtubule organizing 
centers, 157 


B 


B lymphocytes 
and receptor-mediated endocy- 
tosis, 6 
Bacillus subtilis 
sporulation genes in, 191 
Bacterial cloning 
and protein traffic in eucary- 
otic cells, 408-9 
Bacterial flagellar filament 
and Caulobacter cell differen- 
tiation, 183 
Bacteriophage 0Cr30 
and Caulobacter cell differen- 
tiation, 177 
Basal bodies 
triplet microtubules in, 164 
Basal body protein compositions 
and Caulobacter cell differen- 
tiation, 183 
Basolateral asialogylcoprotein 
in epithelial surface proteins, 


Basolateral proteins 
and cell surface polarity, 246 
features of 
figure, 266 
Beta actinin 
and nucleation of actin fila- 
ment assembly, 372 
Beta chains 
and nonerythroid spectrins, 
383-84 
Beta-oxidation enzymes 
and biogenesis of per- 
oxisomes, 500-2 
Binding protein 


and brush border cytoskeleton, 


223 
see also Nonmuscle actin- 
binding proteins 
Biochemical cooperation 
and biogenesis of per- 
oxisomes, 512 
Biogenesis 
cell surface 
experimental studies, 244- 
48 
Biogenesis of peroxisomes 
conclusions, 466-67 
current understanding of, 467 
individual peroxisomal pro- 
teins, 443-55 
morphological studies, 455-60 
other investigations, 460-66 
perspectives and summary, 
437-39 


Biosynthesis 
and cell surface polarity, 247 
Golgi sorting events during, 


of the human LDL receptor, 
22-24 

and signal peptide function, 
418 


Biosynthetic monopolies 
of the Golgi complex, 448 
Biosynthetic traffic 
to and through the Golgi com- 
plex, 450-53 
Bipolar filaments 
and brush border cytoskeleton, 
229 
Bisphosphate carboxylase 
and protein traffic in eucary- 
otic cells, 432 
Blood plasma 
and actin-binding proteins, 
369 
Bombyx 
and chromosome segregation 
in mitosis and meiosis, 307 
Brain 
and actin-binding proteins, 
361 
Brush border cytoskeleton 
organization and assembly of 
cytoskeletal proteins, 215- 
30 
microvillus core, 212 
terminal web, 212-13 
tyrosine kinase substrates, 
230-31 
vitamin D-dependent trans- 
port of Ca?*, 231-33 
Brush border myosin 
cytoskeleton, 226 
Brush border specific spectrin 
and brush border cytoskeleton, 
210 
Bundling proteins 
to actin filaments, 387 
Bungarotoxin 
and acetylcholine receptor, 
3 


Cc 


Calcium 
and acetylcholine receptor, 
321 
binding of 
and flexibility of F actin, 
356 
and brush border cytoskeleton, 
216 
and end blocking proteins, 


role of 
and TW contractility, 228 
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and vitamin D-binding pro- 
tein, 361 
vitamin D-dependent transport 
of, 231-33 
Calcium concentrations 
and the gelation of actin, 383 
Calcium transport 
and cell surface polarity, 252 
Calmodulin 
and Ca?*-dependent activity 
of villin, 220 
and calcium transport, 232 
and nonmuscle actin-binding 
proteins, 382-83 
and spectrin biosynthesis, 534- 
36 


Calmodulin binding protein 
and brush border cytoskeleton, 
215 
Calmodulin complex 
110-kDa, 221-24 
CAMs 
and embryonic cell migration, 
106-7 
Candida tropicalis 
and biogenesis of per- 
oxisomes, 499 
Capping mechanism 
and microtubule organizing 
centers, 158 
Capping protein 
nucleating actin, 372 
Carbohydrate chains 
in receptor-mediated endocyto- 
sis, 16 
Carbohydrate epitope 
and embryonic cell migration, 
108 
Carbohydrate side chains 
O-linked 
and cell surface polarity, 
259 
Carboxypeptidases 
and protein localization in 
yeast, 136 
Carnitine acyltransferases 
and biogenesis of per- 
oxisomes, 504-5 
Carrier vesicles 
secretory proteins sorted into 
by the Golgi complex, 
472 


Cascade regulation 
of synthesis assembly 
Caulobacter, 191-92 
Catabolite activator protein 
(CAP) 
and Caulobacter cell differen- 
tiation, 194 
Catalase 
and biogenesis of per- 
oxisomes, 495 
Catenation 
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and chromosome segregation, 
297 
generation of 
figure, 293 
Caulobacter cell differentiation 
generation of polarity during, 
173 
cell cycle, 174 
cell transition, 181-85 
generation of polarity in, 
185-96 
genetic analysis, 176-81 
membrane biogenesis, 196- 
99 


spatial organization, 199- 
203 
Caulobacter crescentus 
genetic map of 
figure, 178 
cDNA 
and acetylcholine receptor, 
318 
cloning and sequencing of 
and acetylcholine receptor, 


encoding components of Achr, 


for fibronectin, 69 
cDNA clones 
nucleotide sequences of 
and intermediate filaments, 


and receptor-mediated endocy- 
tosis, 10 
Cell adhesion 
control of 
in embryonic migration, 


see also Embryonic cell 
migration 
Cell cycle 
C. crescentus 
figure, 186 
Cell cycle events 
coordination of membrane 
synthesis with 
Caulobacter, 198-99 
Cell division cycle 
Caulobacter crescentus 
figure, 175 
Cell form 
MTOC as endogenous deter- 
minant of, 166-67 
Cell function 
and fibronectin, 67 
Cell locomotion 
and microtubule organizing 
centers, 153 
Cell migration 
and fibronectin, 81 
Cell surface 
targeting of proteins to, 421- 
27 
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Cell surface markers 
and transport to the Golgi 
stacks, 476-77 
Cell surface polarity 
in epithelia 
apical and basolateral mem- 
branes, 258-61 
development, 272-75 
endocytosis, 261-72 
molecular organization of, 
248-58 
surface biogenesis, 244-48 
Cell surface protein assembly 
in yeast, 132 
Cell transition 
swarmer-to-stalked 
Caulobacter, 181 
Cellular cholesterol metabolism 
regulation of 
and receptor-mediated en- 
docytosis, 1 
Cellular fusion proteins 
and cell surface polarity, 271 
Cellular junctions 
and cell surface polarity, 255 
Centrioles 
and microtubule organizing 
centers, 150 
triplet microtubules in, 164 
Centromere 
defect in segregation, 250 
Centromeric DNA replication 
and chromosome segregation, 
297 
Centrosomes 
localization of 
figure, 152 
Chemical heterogeneity 
and intermediate filaments, 
63 
Chemotactic stimuli 
and microtubule organizing 
centers, 157 
Chemotaxis 
and Caulobacter cell differen- 
tiation 
apparatus, 186 
gene expression, 193 
methylation proteins, 195 
methylation reactions, 186 
and embryonic cell migration, 
106 
Chiasmata 
and chromosome segregation, 
307 
Chicken intestinal brush border 
cytoskeleton 
and structurally similar ver- 
tebrate enterocytes, 213- 
15 
Childhood disease 
and plasma LDL, 24 
Chimeric proteins 


construction schemes for 
figure, 417 
Chlamydomonas 
and microtubule organizing 
centers, 155 
Chloroplasts 
and peroxisome biogenesis, 
490 
and protein traffic in eucary- 
otic cells, 404 
targeting of proteins, 431-32 
Chloroplast stroma 
and protein traffic in eucary- 
otic cells, 432 
Cholesterol-bearing lipoproteins 
and receptor-mediated endocy- 
tosis, 10 
Cholinergic ligands 
and acetylcholine receptor, 
318 
Chondroitin sulfate 
and embryonic cell migration, 
97 
Chondroitin sulfate proteoglycan 
in the Golgi complex, 465 
Choroid plexus cells 
surface polarity in, 251 
Choroquine 
and cell surface transport of 
proteins, 423 
Chromatids 
and chromosome segregation, 
292 
in mitosis and meiosis, 290 
recombinant 
in meiosis, 294 
sister 
in meiosis I and II, 311 
Chromatin 
and protein traffic in eucary- 
otic cells, 428 
Chromosome manipulation 
transforming with a DNA 
fragment, 305 
Chromosome replication 
and Caulobacter cell differen- 
tiation, 176, 179 
Chromosomes 
natural 
derivatives of, 302-6 
Chromosome segregation 
in mitosis and meiosis, 
289 
Chromosome structure 
manipulation of 
figure, 303 
Ciliary axonemes 
and microtubule organizing 
centers, 162 
Cilium 
in hamster cell 
figure, 149 
Cisternal progression model 
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and organization of the Golgi 
complex, 450 
Clathrin 
and protein localization in 
yeast, 130 
Cloned genes 
and protein traffic in eucary- 
otic cells, 404-6 
Cloned replicators 
in the mitotic cell cycle, 301-2 
Clone 9 hepatocytes 
and the Golgi complex, 468 
Cloning 
and biogenesis of per- 
oxisomes, 517-18 
Coated pits 
and receptor-mediated endocy- 
tosis, 3-4 
Coated vesicles 
biochemical definition of 
in receptor-mediated en- 
docytosis, 2 
Coding sequences 
engineering within 
and protein traffic in eu- 
caryotic cells, 408-9 
Cofilin 
and actin-binding, 389 
Colcemid 
and microtubule organizing 
centers, 153 
Colchicine 
and sister chromatid separa- 
tion, 301 
Collagen 
and cell surface polarity, 247 
and primary sequence data, 
80 
Collagenase 
and embryonic cell migration, 


Collagens 
and embryonic cell migration, 


Contractility 
brush border, 226-30 
Coordinate assembly 
and Caulobacter cell differen- 
tiation, 201-2 
Copolymerization 
and intermediate filaments, 46 
Core rootlets 
and brush border cytoskeleton, 
228 
Cortical cytoplasm 
and actin-linking proteins, 
367 
CPY 
and protein localization in 
yeast, 136 
CREST antiserum 
and microtubule organizing 
centers, 165 


Crest cell migration 
inhibition of quail neural 
figure, 103 
Crest cells 
behavior of 
in embryonic cell migration, 


Cross-linking 
actin filaments to protein, 
375-88 
and actin filaments, 355 
of FN to glycoprotein Illa, 81 
Crystalloid core proteins 
and biogenesis of per- 
oxisomes, 519-20 
Crystalloids 
and biogenesis of per- 
oxisomes, 493 
Cultured cells 
epithelial 
and cell surface polarity, 
246-47 
Current flow diagram 
diverse sources of evidence 
for 
Golgi complex, 452-53 
Golgi complex 
figure. 470 
and organization of the Golgi 
complex, 451-52 
Cyclic nucleotide-dependent 
kinase 
and microtubule organizing 
centers, 159 
Cyclic nucleotides 
and Caulobacter cell differen- 
tiation, 193 
Cyclohexanedione treatment 
and receptor-mediated endocy- 
tosis, 13 
Cycloheximide 
and the brush border cyto- 
skeleton, 234 
Cycloheximide-sensitive ribo- 
somes 
and protein localization in 
yeast, 124 
Cysteine 


and brush border cytoskeleton, 


220 
and guanosine transition, 32 
Cysteine residues 
and receptor-mediated endocy- 
tosis, 11 
Cytokeratin 
in brush border cytoskeleton 
figure, 211 
and cell surface polarity, 258 
Cytoplasm 
and microtubules, 145 
Cytoplasmic microtubule com- 
plex (CMTC) 
and mitosis, 151 
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Cytoplasmic tail 
in receptor-mediated endocyto- 
sis, 16 
Cytoskeletal proteins 
characterization of, 215-30 
Cytoskeletal reorganization 
and gastrulation, 92 
Cytoskeleton 
see Brush border cytoskeleton 
Cytosolic catalase 
and biogenesis of per- 
oxisomes, 515 
Cytosolic ribosomes 
and protein traffic in eucary- 
otic cells, 430 


D 


Dehydrogenase 
and biogenesis of per- 
oxisomes, 501 
Density gradients 
and glycoprotein processing 
enzymes, 455-56 
Deoxynojirimycin 
and N-linked glycoproteins 
in the Golgi complex, 459 
Deoxyribonuclease | 
and monomeric actin, 361 
Desmin 
and intermediate filaments, 42 
Desmosomes 
and cell surface polarity, 244 
Dicentrics 
and chromosome segregation, 
301 
Dictyostelium 120 kDa protein 
and actin cross-linking mole- 
cules, 384 
Dictyostelium discoideum 
and intermediate filaments, 42 
Differential protein synthesis 
Caulobacter, 199-201 
Digitonin 
density shift experiments with 
in the Golgi complex, 456 
Dimethyldiethylammonium 
and acetylcholine receptor, 
320 
Dinitrophenol 
in Golgi complex traffic, 458 
Diplosome 
and microtubule organizing 
centers, 151 
Directional migration 
embryonic cells, 101 
mechanisms for, 104-6 
Discoidin 
and primary sequence data, 80 
Disease state 
and intermediate filaments, 59 
Disjunction 
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in derivatives of natural 
chromosomes, 306-9 
Distillation tower hypothesis 
and organization of the Golgi 
complex, 451 
Disulfide bond formation 
and receptor-mediated endocy- 
tosis, 18 
Disulfide bonding 
and acetylcholine receptor, 
335 
Disulfide bonds 
and receptor-mediated endocy- 
tosis, 14 
Disulfide-bonding pattern 
fibronectin, 71 
DNA 
centromeric 
and chromosome segrega- 
tion, 291 
and chromosome segregation 
in mitosis and meiosis, 
290 
cloned in the plasmid RP4 
and E. coli, 178 
genomic 
and receptor-mediated en- 
docytosis, 21, 30 
length of 
as determinant of mitotic 
stability, 304 
in peroxisomes, 517 
phages 
and Caulobacter cell differ- 
entiation, 175 
recombinant methods 
and fibronectin, 69 
see Protein targeting in the eu- 
caryotic cell 
DNAase I 
and actin monomers, 360 
DNA-binding proteins 
and chromosome segregation, 
305 
DNA-binding psoralens 
and microtubule organizing 
centers, 165 
DNA encoding 
and abnormal binding of LDL, 
29 
DNA phage 
receptor activity for 
and Caulobacter cell differ- 
entiation, 186, 199 
DNA replication 
and Caulobacter cell differen- 
tiation, 176, 179-80 
and chromosome segregation, 
297 


role of 
and gene expression in 
Caulobacter, 194 
DNA synthesis 


and Caulobacter cell differen- 
tiation, 179, 194 
DNA topoisomerase II 
and chromosome segregation, 
293 
Dorsal root ganglia 
and embryonic cell migration, 
96 
Drosophila 
and chromosome segregation 


in mitosis and meiosis, 290, 


307 
E 


EGTA 
and nonmuscle actin-binding 
proteins, 371 
Electric fish 
acetylcholine receptor in, 317 
Electrophorus 
amino terminal ends of Achr 
from, 325 
Embryogenesis 
and fibronectin, 83 
Embryonic cell migration 
control of cell adhesion, 158- 
61 
directional migration, 156-58 
gastrulation, 144-45 
neural crest, 147-56 
neurulation, 145-47 
End-blocking proteins 
and actin filaments, 365 
End domain sequences 
and intermediate filaments, 
57-61 
Endocytosis 
and cell surface polarity, 261- 
72 


in yeast growth/differentiation, 


137 
Endoglycosidase H 
and GIcNAc transferase | 
in the Golgi complex, 457 
Endo H insensitivity 
used to monitor Golgi trans- 
port, 456 
Endoplasmic reticulum 
and biogenesis of per- 
oxisomes, 494 
and intercompartmental trans- 
port, 129 
peroxisomes connected to, 
507-12 
protein import into, 411-21 


traffic from to Golgi complex, 


457-59 
transport into, 116-23 
Endoplasmic reticulum insertion 
activity 
in the signal peptide, 415-17 


Endoplasmic reticulum insertion 
sequences 
permanent 
in eucaryotic cells, 418 
Endosomes 
and cell surface polarity, 
262 


Enoyl-CoA hydratase 
and biogenesis of per- 
oxisomes, 501 
Epidermal growth factor (EGF) 
and infrastructure of cell 
membrane, 532 
and receptor-mediated endocy- 
tosis, 3, 14 
Epithelial cells 
brush border cytoskeleton of, 
209 
and mitosis, 274 
protein signals for polarized 
transport in, 425-26 
Epithelial cell surface 
molecular organization of, 248 
Epithelial protein sorting 
and surface polarity, 252, 264 
Erythrocyte spectrin 
and nonmuscle actin-binding 
proteins, 382 
properties of 
and infrastructure of cell 
membrane, 533-36 
Erythrocyte spectrin dimer 
model of human 
figure, 535 
Escherichia coli 
and Caulobacter cell differen- 
tiation, 178 
lac Z gene of, 406 
Ethanolamine 
phosphatidy! 
and biogenesis of per- 
oxisomes, 513 
Ether glycerolipids 
and biogenesis of per- 
oxisomes, 509 
Ether lipid biosynthesis 
and biogenesis of per- 
oxisomes, 493 
Eucaryotes 
signal peptides of, 415 
Eucaryotic cells 
and actin-binding proteins, 


microtubules in, 145 
and peroxisome, 489 
see Protein targeting in the eu- 
caryotic cell 
Evolution 
and acetylcholine receptor, 
339-43 
of meiosis, 311 
Evolutionary genetics 
and fibronectin, 82-84 


ee 
| 
ee 
_ 


Exocytosis 
and protein traffic in eucary- 
otic cells, 434 
Exon skipping 
and fibronectin, 77 
Exonuclease digestions 
and protein traffic in eucary- 
otic cells, 408 
Expression systems 
and protein traffic in eucary- 
otic cells, 409 
Extracellular matrix 
in cell surface polarity, 254 


F 


F-actin 
effects of villin on, 218-21 
flexibility of, 356 
Familial hypercholesterolemia 
(FH) 
mutations at LDL receptor 
locus, 24 
figure, 26 
receptor-mediated endocytosis, 
10 
Fascin 
and actin filaments, 386 
Fasting 
and the brush border cyto- 
skeleton, 234 
Fatty acid acylation 
and protein localization in 
yeast, 123 
Fatty acid metabolism 
of Caulobacter crescentus, 
197 
Fatty acid oxidation 
and biogenesis of per- 
oxisomes, 490 
Fatty acids 
and acetylcholine receptor, 
321 
Fatty acylation 
and receptor-mediated endocy- 
tosis, 18 
Fertilization 
see Embryonic cell migration 
FH homozygote fibroblasts 
and receptor-mediated endocy- 
tosis, 33 
Fibrillary acidic protein 
and intermediate filaments, 42 
Fibrinogen 
and primary sequence data, 80 
Fibroblast 
monoclonal antibody 
and fibronectin, 72 
Fibroblastic cells 
adhesion of 
to FN, 81 
Fibroblasts 
and Golgi traffic, 449 


human LDL receptor in, 24 
monoclonal antibody 
and fibronectin, 72 
Fibronectin 
domain structure of 
figure, 68 
molecular biology of 
adhesive glycoproteins, 136 
evolution, 134-36 
gene number, 126-30 
primary sequence, 121-24 
structure/function, 130-34 
subunit variation, 124-26 
role of 
and embryonic cell migra- 
tion, 93 
Fibronectin receptor 
and crest cells, 99 
Fibronectin transcript 
splicing of, 77 
Fibrous proteins 
see Intermediate filaments 
Filaggrin 
and intermediate filaments, 


Filament depolymerization 
in brush border cytoskeleton, 
219 
Filament severing proteins 
binding actin subunits, 363 
Filamin 
and actin-binding protein, 380 
Filamins antibodies 
and anti-actin-binding protein, 
8 


Filipin 
as a cholesterol probe, 456 
Fimbrin 
and actin cross-linking pro- 
teins, 386 
in brush border cytoskeleton, 
215 
figure, 211 
Fla A protein 
synthesis of 
and Caulobacter cell differ- 
entiation, 190 
Flagellar gene products 
order of assembly 
Caulobacter, 192 
Flagellin monomers 
filament composition 
Caulobacter, 183 
Flagellin proteins 
and Caulobacter cell differen- 
tiation, 190 
Flagellum 
biogenesis of 
Caulobacter, 187 
structure of 
and Caulobacter, 181 
Fluid phase markers 
in cell surface polarity, 262 
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Fodrin 
and brush border cytoskeleton, 
210 
in embryonic intestinal epithe- 
lial cell, 233 
in the spectrin-actin, 538 
Fragmin 
and binding to G-actin, 370 
and nonmuscle actin-binding 
proteins, 371 
Frog oocytes 
nuclear targeting of the in- 
fluenza virus in, 429 
Fucosyltransferase 
in the Golgi complex, 453 


G 


G protein mutants 
and protein traffic in eucary- 
otic cells, 424 
GAG synthesis 
and the Golgi complex, 466 
Galactose 
and adenocarcinoma, 234 
and Caulobacter cell differen- 
tiation, 188 
Galactosidase 
and protein localization in 
yeast, 118 
and protein traffic in eucary- 
otic cells, 406 
Galactosidase antibody 
and protein localization in 
yeast, 129 
Galactosidase fibronectin fusion 
protein 
and subcloning, 125 
Galactosyltransferase 
and the Golgi complex, 450, 
452, 462 
GalNAc transferase 
and synthesis of O-linked 
sugar chains, 23 
Galvanotropism 
and directional migration, 104 
Gangliogenesis 
in the central nervous system, 
109 
Gap junction 
and cell surface polarity, 255 
and embryonic cell migration, 
95-96 
Gastrulation 
and embryonic cell migration, 
92 


Gc-Globulin 
see Vitamin D-binding protein 
GDP-mannose 
and protein localization in 
yeast, 121 
Gelactins 
and isotropic networks, 387 


Oe 

| - 
a 

: 


570 


Gelsolin 
promoting actin nucleation, 
367 


Gene conversion 
and chromosome segregation, 
307 
Gene deletion 
and protein traffic in eucary- 
otic cells, 414 
Gene duplication 
and Caulobacter cell differen- 
tiation, 184 
Gene expression 
and biogenesis of per- 
oxisomes, 491 
and Caulobacter cell differen- 
tiation, 174 
chemotaxis 
and Caulobacter, 190 
Gene fusions 
Caulobacter flagellar, 202 
Gene mapping 
and Caulobacter cell differen- 
tiation, 177 
Gene structure 
and fibronectin, 74-78 
in intermediate filaments, 61- 


and receptor-mediated endocy- 
tosis, 21 
Genetic analysis 
of cell cycle events 
Caulobacter, 176-81 
Genetic manipulation 
and protein traffic in eucary- 
otic cells, 406 
Genetic regulation 
see Acetylcholine receptor 
Genetics 
and biogenesis of per- 
oxisomes, 517-18 
growth control and nutrient 
delivery 
in receptor-mediated en- 
docytosis, 15 
LDL receptor, 20-22 
Genetic sequences 
and Caulobacter cell differen- 
tiation, 174 
Gene transfer 
and the Golgi complex, 472 
Genomic clones 
for fibronectin, 69, 75 
Glanzmann’s thrombasthenia 
and fibronectin, 81 
GlcNAc transferase | 
and endoglycosidase H 
in Golgi complex, 457 
and the Golgi complex, 460 
Glial fibrillary acidic protein 
and intermediate filaments, 45 
Globin 
and protein traffic in eucary- 
otic cells, 407 
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Globular monomer 
and brush border cytoskeleton, 
215 
Globular subunits (G-actin) 
assembly of, 355-59 
Glucan synthetase 
and protein localization in 
yeast, 134 
Glucose 
and adenocarcinoma, 234 
and Caulobacter cell differen- 
tiation, 188 
Glucose removal 
and transport signal 
in the Golgi complex, 459 
Glucosidase 
and Endo H insensitivity 
Golgi complex, 456 
Glutamate residues 
and Caulobacter cell differen- 
tiation, 189 
Glutamine 
and fibronectin, 79 
Glycines 
and intermediate filaments, 


Glycolate oxidase 
and biogenesis of per- 
oxisomes, 504 
Glycolipid 
and cell surface polarity, 249 
Glycolytic enzymes 
adsorption to actin filaments, 
390-91 
Glycophorin 
and erythrocyte spectrin, 382 
and infrastructure of cell 
membranes, 531 
and membrane organization, 
50 
in receptor-mediated endocyto- 
sis, 16 
Glycoproteins 
adhesive 
and fibronectin, 84 
and biogenesis of per- 
oxisomes, 516 
cell surface transport signals, 
22 
and embryonic cell migration, 
99 
high molecular weight 
and cell function, 67 
see also Fibronectin 
Glycosaminoglycans 
in Golgi traffic, 448 
and posttranslational mod- 
ifications 
in the Golgi complex, 465 
Glycosylation 
and acetylcholine receptor, 
330 
in the endoplasmic reticulum 
in yeast, 120-23 


and protein traffic in eucary- 
otic cells, 422 
and transport through the 
Golgi body, 131 
Glyoxalate cycle 
and biogenesis of per- 
oxisomes, 492, 502 
Glyoxysomes 
and biogenesis of per- 
oxisomes, 492 
membrane properties of, 512- 
14 
see Biogenesis of peroxisomes 
GMP derivatives 
and Caulobacter cell differen- 
tiation, 194 
Golgi body 
transport through 
in yeast, 130 
Golgi complex 
and cell surface polarity, 259 
and protein traffic in eucary- 
otic cells, 421 
stationary cisternae model of 
figure, 449 
vesicular transport in 
monensin blocking, 24 
see also Unraveling pathways 
of Golgi traffic 
Golgi sorting signals 
receptor-mediated sorting, 
477-79 
Golgi subcompartments 
and analytical gradients, 460 
Gram negative bacteria 
Caulobacter crescentus, 174 
Growth environment 
and intermediate filaments, 59 
Growth factors 
binding of 
and cell surface polarity. 
244 
Guanosine conversion 
and receptor-mediated endocy- 
tosis, 31 
Guanylate cyclase 
and Caulobacter cell differen- 
tiation, 194 
Gut 
colonization of 
figure, 98 


H 


H-2 antigens 
and cell surface polarity, 256 
H,O, metabolism 
and biogenesis of per- 
oxisomes, 490 
Hansenula polymorpha 
and biogenesis of per- 
oxisomes, 499 
Heart attacks 
and the LDL receptor, 24 
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Helical rod domain 
structural features of 
intermediate filaments, 47- 
48 
Hemagglutinin 
sorting signals 
in epithelial surface pro- 
teins, 265 
Heme metabolism 
and biogenesis of per- 
oxisomes, 498 
Hemoglobin 
and biogenesis of per- 
oxisomes, 495 
Heparin 
and receptor-mediated endocy- 
tosis, 13 
Hepatitis surface antigen 
in yeast, 120 
Hepatocytes 
in comparison to epithelial cell 
figure, 247 
and mannosidase II 
in the Golgi complex, 462 
and synthesis of plasma FN, 
77 
Hereditary hemolytic anemias 
and non-erythroid spectrin, 
541 
Heterodimers 
and spectrin biosynthesis, 534 
High-sulfur proteins 
and intermediate filaments, 60 
Histocompatibility antigen 
and infrastructure of cell 
membrane, 532 
and protein traffic in eucary- 
otic cells, 424 
Homologous chromosomes 
and chromosome segregation 
in mitosis and meiosis, 
290 
and Drosophila meiotic 
mutants, 309 
Hook protein synthesis 
and Caulobacter cell differen- 
tiation, 187 
Hormones 
responsiveness to 
and cell surface polarity, 


see Steroid homones 
Human LDL receptor 
compostion of 
figure, 12 
Human plasma 
fibronectin, 70 
Hyaluronate 
and embryonic cell migration, 
99 
Hydrated sodium ion 
and acetylcholine receptor, 
320 
Hydrogenosome 


of trichomonads 
and biogenesis of per- 
oxisomes, 493 
Hydrophobic membrane- 
spanning peptide 
and cotranslational signal, 
420 
Hydrophobic protein core 
and acetylcholine receptor, 
334 
Hydroxycholesterol 
and the LDL receptor, 32 
Hydroxyurea 
and DNA chain elongation, 
180 
Hypolipidemic drugs 
and biogenesis of per- 
oxisomes, 511 


IgA receptor 
and cell surface polarity, 252 
Immunocytochemical techniques 
and protein traffic in eucary- 
otic cells, 435 
Immunocytochemistry 
and the Golgi complex, 474 
Immunoglobulin M (IgM) 
and receptor-mediated endocy- 
tosis, 8 
Immunolocalization 
and brush border cytoskeleton, 
213 
Infection 
and cell surface polarity, 248 
Influenza hemagglutinin 
as a probe in MDCK cells, 
260 
and receptor-mediated endocy- 
tosis, 31 
Influenza neuraminidase 
and cell surface polarity, 259 
Influenza virus 
and protein traffic in eucary- 
otic cells, 419 
Influenza virus HA protein 
and the Golgi complex, 473 
Inositol deprivation 
and yeast cells, 133 
Insulin 
and infrastructure of the cell 
membrane, 532 
and receptor-mediated endocy- 
tosis, 5 
Integral membrane proteins 
and biogenesis of per- 
oxisomes, 495 
Intercatenation 
and evolution of meiosis, 311 
Intercompartmental transport 
and protein localization in 
yeast, 129 
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Interferon gene 
protein traffic in eucaryotic 
cells, 410 
Intermediate filament elongation 
mass needed for, 51 
Intermediate filament genes 
location of introns 
figure, 62 
Intermediate filaments 
expression and structure 
correlation of, 57-61 
gene complexity, 61-63 
models for, 49-57 
subunit structure, 43-49 
subunit structure 
figure, 45 
Internalization-defective allele 
and familial hypercholesterole- 
mia, 29 
Internalization-defective allele 
in siblings from a con- 
sanguineous marriage, 30 
Intestinal brush borders 
and erythrocyte spectrin, 539 
Intestine 
see Brush border cytoskeleton 
Intracellular protein transport 
see Protein localization in 
yeast 
Intra-Golgi traffic 
stacked cisternae in, 459-63 
Intron-exon boundaries 
and genomic DNA sequences 
in acetylcholine receptor, 
345 
Invertase 
membrane-bound forms of 
in yeast, 119 
and protein localization in 
yeast, 118 
lon channel 
atomic model of 
figure, 337 
as functional region 
of the acetylcholine recep- 
tor, 336 
Ionic interactions 
in intermediate filaments, 50 
Ion transport 
and cell surface polarity, 245 
Isocitrate lyase 
and biogenesis of per- 
oxisomes, 492 
Isotropic networks 
and actin cross-linking binding 
proteins, 380-84 
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Kanamycin 
and Caulobacter cell differen- 
tiation, 177 
and protein traffic in eucary- 
otic cells, 407 
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Karl mutation 
and yeast zygotes, 305 
Keratin intermediate filaments 
surface lattice of 
figure, 53 
Keratin intermediate filament 
subunits 
expression rules, 57-59 
figure, 46 
Keratins 
and intermediate filaments, 42 
Kidney 


and brush border cytoskeleton, 


214 
Kinases 


and brush border cytoskeleton, 


230 
Kinetochore duplication 
and the mitotic cell cycle, 
295-97 
Kinetochores 
with associated microtubules 
of PTK 
figure, 150 
attachment of 
to microtubules, 299 
and ch te i 
in mitosis and meiosis, 290 
of dicentric molecules 
and chromosome segrega- 
tion, 302 
and microtubules, 146 


L 


Lactamase 
and protein localization in 
yeast, 172 
Lactamase signal peptide pro- 
cessing 
in eucaryotic cells, 415 
Lactoperoxidase 


and brush border cytoskeleton, 


232 
Laminin 
extracellular matrix in, 254 
and fibronectin, 84 
and the Golgi complex, 471 
LDL receptor 
experimentally induced muta- 
tions in, 32-34 
structural gene for, 33 
structure-function rela- 
tionships, 9-20 
LDL receptor locus 
mutations 
figure, 26 
Ligand binding 
and acetylcholine receptor, 
320 
and Caulobacter cell differen- 
tiation, 189 
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in receptor-mediated endocyto- 
sis, 10 
Ligand binding sites 
and acetylcholine receptor, 
331 
Ligand function 
and fibronectin, 68 
Ligands 
and infrastructure of cell 
membranes, 554 
in receptor-mediated endocyto- 
sis, 4 
Limulus 
actin filaments from, 225 
spermeogenesis in, 235 
Linear viscoelasticity 
of actin filaments, 357 
Linkage asparagine 
and protein traffic in eucary- 
otic cells, 428 
Lipids 
in apical membranes 
biogenesis of , 258-61 
and epithelial cell surface, 248 
Liposomes 
and brush border cytoskeleton, 
223 
Lithium diiodosalicylate 
and acetylcholine receptor, 
331 
Liver catalase 
and biogenesis of per- 
oxisomes, 495 
Liver urate oxidase 
and biogenesis of per- 
oxisomes, 505 
Localization 
and embryonic cell migration, 
101 
Low density lipoprotein (LDL) 
and infrastructure of cell 
membrane, 532 
see also Receptor-mediated 
endocytosis 
Luteinizing hormone 
receptor-mediated endocytosis, 
5 


Lymphocyte capping 
and non-erythroid spectrins, 
539 
Lymphocytes 
and actin-binding proteins, 
361 
fodrin form of spectrin in, 555 
Lysosomal enyzmes 
and the Golgi complex, 464 
Man-6-P-mediated sorting of, 
478 
and N-acetylglucosaminyl- | - 
phosphotransferase 
in Golgi complex, 456-57 
phosphorylation of, 
in Golgi traffic, 448 


sorting and transport of 
in the Golgi, 466-69 
synthesis of 
and mannose-type glycopro- 
teins, 467 
Lysosomal proteins 
in the Golgi complex, 453 
Lysosomes 
and chloroquine 
in cell surface transport, 
423 
and protein traffic in eucary- 
otic cells, 404 


M 


M-protein viruses 
and cell surface polarity, 271 
Macroglobulin 
receptor-mediated endocytosis, 
5 
Macromolecules 
and receptor-mediated endocy- 
tosis, 2 
Macrophage profilins 
and nonmuscle actin-binding 
proteins, 363 
Macrophages 
and Golgi traffic, 449 
Maculae adherentes 
and cell surface polarity, 255 
Major histocompatibility (MHC) 
proteins 
and receptor-mediated endocy- 
tosis, 7 
Malate synthetase 
and biogenesis of per- 
oxisomes, 492, 502, 513 
Malignant tissues 
and cell surface polarity, 244 
Maltose 
and Caulobacter cell differen- 
tiation, 188 
Man-6-P-mediated sorting 
of lysosomal enzymes 
and Golgi traffic, 478 
Mannose-6-phosphate signal 
and cell surface polarity, 
265 
Mannosidase I and II 
in the Golgi complex, 453, 
462 
Marine elasmobranch fish 
acetylcholine receptor in, 317 
Marker protein 
and protein traffic in eucary- 
otic cells, 406 
MDCK cells 
reestablishment of polarity in, 
7 
Meiosis 
in derivatives of natural 
chromosomes, 306-8 


model for chromosome 
segregation in 
figure, 295 
S phase in, 294 
see also Chromosome segrega- 
tion 
Membrane biogenesis 
Caulobacter cell, 196-99 
and Caulobacter cell differen- 
tiation, 194 
Membrane-bound im- 
munoglobulins 
and infrastructure of cell 
membrane, 532 
Membrane flow 
and organization of the Golgi 
complex, 450 
Membrane glycoprotein 
and protein traffic in eucary- 
otic cells, 419 
Membrane lipid synthesis 
Caulobacter, 198 
Membrane proteins 
Caulobacter cell, 196-97 
Membrane protein structure 
see Acetylcholine receptor 
Membrane skeleton 
see Stabilizing infrastructure 
of cell membranes 
Membrane sorting 
cell surface polarity, 269 
Membrane-spanning helices 
and acetylcholine receptor, 
345 
Membrane traffic 
see Protein localization in 
yeast 
Meridional intensities 
distribution of 
in intermediate filaments, 
51 
Metabolic functions 
and biogenesis of per- 
oxisomes, 491 
Metallothionein genes 
and protein traffic in eucary- 
otic cells, 410 
Metaphase 
chromosome movement during 
mitosis 
and mitotic cell cycle, 291 
micromanipulation of chromo- 
somes, 299-300 
and microtubule organizing 
centers, 164 
Methanol regulation 
and biogenesis of per- 
oxisomes, 518 
Methionine 
and brush border cytoskeleton, 
220 
Methylesterase 
genes encoding 


Caulobacter cell differentia- 
tion, 192 


i, 


Methylphosp yl diesters 
and the Golgi complex, 469 
Methyltransferase 
and Caulobacter cell differen- 
tiation, 189 
Microbody 
see Biogenesis of peroxisomes 
Micromolar calcium 
and actin, 369 
Microperoxisome 
see Biogenesis of peroxisomes 
Microtubule assembly 
and MTOCs, 153 
Microtubule organizing centers, 
216-18 
assembly, 205-8 
determinants of, 218 
structural templates, 208- 
16 


variation in form, 198-205 
Microtubule reassembly 
in PtK! 
figure, 156 
Microtubule-associated proteins 
and cross-linking actin fila- 
ments, 388 
Microvillus core 
in brush border cytoskeleton, 
212 
Migration 
patterns of 
embryonic, 96-97 
Mitochondria 
and peroxisome biogenesis, 
90 


targeting of proteins into, 430- 
31 
Mitochondrial precursor proteins 
and protein localization in 
yeast, 125 
Mitochondrion 
assembly of 
in yeast, 123-28 
Mitosis 
and epithelial cells, 274 
and microtubule organizing 
centers, 151 
see also Chromosome segrega- 
tion 
Mitotic cell cycle 
and chromosome segregation, 
291 
Mitotic chromosome segregation 
model for 
figure, 292 
Mitotic segregation 
see chromosome segregation 
Mitotic spindle 
and microtubule organizing 
centers, 146 
Molar concentration 
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and nonmuscle actin-binding 
proteins 379 
Molecular genetic analyses 
and fibronectin, 85 
Molecular genetics 
and glycoproteins 
in cell functions, 67 
Monensin 
and receptor-mediated endocy- 
tosis, 24 
and trans Golgi functions, 461 
Monoclonal antibodies 
and acetylcholine receptor, 
322 
and cell surface polarity, 257 
and receptor-mediated endocy- 
tosis, 7 
Monoclonal antibody specificity 
and microtubule organizing 
centers, 162 
Monomer 
and decrease in F-actin con- 
centration, 363 
Monomer sequestering proteins 
binding of actin subunits, 363 
and nonmuscle actin-binding 
proteins, 374 
and regulation of actin assem- 
bly, 373-75 
Monomeric actin 
proteins that sequester, 359 
Monomers 
actin 
and assembly into fila- 
ments, 355 
G protein 
and cross-linking studies, 
425 
Monovalent cation ionophore 
and the Golgi complex, 461 
Motility mutants 
and Caulobacter cell differen- 
tiation, 183 
mRNA 
in cells synthesizing cellular 
FN, 74 
and fibronectin, 83 
transcription of 
and receptor-mediated en- 
docytosis, 25 
vimentin gene, 61 
mRNA structure 
in LDL receptor, 20-21 
Mutagenesis 
and acetylcholine receptor, 
18 


and the Golgi complex, 472 
and protein traffic in eucary- 
otic cells, 405 
Mutagens 
and Caulobacter cell differen- 
tiation, 177 
Mutant proteins 
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and protein traffic in eucary- 
otic cells, 429 
Mutations 
naturally occurring 
in the LDL receptor, 24-32 
and protein traffic in eucary- 
otic cells, 434-35 
Myocardium 
and biogenesis of per- 
oxisomes, 509 
Myogenesis 
and intermediate filaments, 60 
Myosin 
and actin cross-linking pro- 
teins, 384 
ATP-dependent dissociation 
of, 229 
in brush border cytoskeleton, 
225 
figure, 211 
and Ca?*-induced solation of 
actin gels, 368 
and infrastructure of cell 
membranes, 545 
interaction with actin 
in striated muscle, 388 
role in BB contractility, 226- 
30 
Myosin ATPase 
and TW contractility, 227 
Myosin homopolymer 
and Caulobacter cell differen- 
tiation, 184 
Myxicola infundibulum 
and intermediate filaments, 60 


N 


N-acetylglucosaminyl- 1 - 
phosphotransferase 
and lysosomal enzyme 
in Golgi complex, 456-57 


acetylglucosaminylphos- 
photransferase 
and the Golgi complex, 479 
N-glycosyaltion 
and cell surface polarity, 268 
and protein localization in 
yeast, 122 
processing steps 
Golgi complex, 454-57 
and receptor-mediated endocy- 
tosis, 22 
sequential steps in 
in the Golgi complex, 479 
N-terminal domains 
structure of 
and acetylcholine receptor, 
31 


N-terminal signal sequence 
and Caulobacter cell differen- 
tiation, 188 
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N-type plasmids 
and Caulobacter cell differen- 
tiation, 178 
Nafenopin 
and biogenesis of per- 
oxisomes, 511 
Nerve growth factor 
adsorption to actin filaments, 
390-91 
Nervous system 
induction and shaping 
cell migration during 
gastrulation, 92 
Neural crest 
as transient embryonic struc- 
ture, 95 
Neural tube 
crest cell separation from 
embryonic cell migration, 
95 
Neural tube formation 
morphogeneti 
93 
Neuraminidase 
and cell surface polarity, 259 
and protein traffic in eucary- 
otic cells, 419 
Neurospora crassa 
and biogenesis of per- 
oxisomes, 504 
and protein localization in 
yeast, 125 
Neurotoxins 
and acetylcholine receptor, 
318 
chains binding, 320 
Neurotransmitters 
and infrastructure of cell 
membrane, 554 
Neurulation 
and cell migration, 93 
Neutral-basic keratins 
as Type II intermediate fila- 
ment subunits, 58 
Nicotinamide 
and organization of the Golgi 
complex, 450 
Nitella 


and brush border cytoskeleton, 


223 
Nitrosoguanidine 
and Caulobacter cell differen- 
tiation, 177 
Nocodazole 
and microtubule organizing 
centers, 154 
and mitotic cells 


in chromosome segregation, 
9 


Noncytoplasmic proteins 
synthesis of, 116-29 

Nondisjunction events 
occuring at meiosis II, 310 


Nonerythroid cells 
and brush border cytoskeleton, 
210 
function of spectrin in, 224 
Nonerythroid spectrins 
and nonmuscle actin-binding 
proteins, 383 
Nonmuscle actin-binding pro- 
teins 
actin filament cross-linking 
proteins, 375-88 
assembly of, 355-59 
introduction, 353-55 
other proteins, 390-91 
proteins that bind actin fila- 
ments, 388-90 
proteins that block actin fila- 
ments, 364-73 
proteins that sequester actin 
monomers, 359-64 
regulation of, 373-75 
Notoplate " 
and embryonic cell migration, 


Nuclear lamina 
and protein traffic in eucary- 
otic cells, 428 
Nuclear proteins 
and cell surface polarity, 265 
Nucleation 
and actin-binding proteins, 
370 
Nucleocapsid 
and cell surface polarity, 269 
Nucleotide-dependent kinase 
and microtubule organizing 
centers, 159 
Nucleotides 
and fibronectin, 83 
Nucleus 
protein transport into 
in yeast, 128 
targeting of proteins into, 428- 
30 
Nucleus formation 
and polymerization reaction 
in actin, 356 
Nutrient uptake 
and cell surface polarity, 244 


O 


O-glycosylation 
and acetylcholine receptor, 
321 
in Golgi traffic, 448 
and posttranslational mod- 
ifications 
in the Golgi complex, 464 
and protein localization in 
yeast, 122 
O-linked sugars 
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in receptor-mediated endocyto- 
sis, 16 
Oligomeric complexes 
and actin-binding proteins, 
365 
Oligomers 
and aggregation of actin- 
binding protein, 381 
Oligomycin 
in Golgi complex traffic, 458 
Oligonucleotide mutagenesis 
and acetylcholine receptor, 
343 
Oligonucleotide-directed 
mutagenesis 
and protein traffic in eucary- 
otic cells, 405 
Oligosaccharide 
chains 
of epithelial surface pro- 
teins, 268 
and protein localization in 
yeast, 121, 136 
and protein traffic in eucary- 
otic cells, 428 
Oocytes 
and cell surface polarity, 265 
O-phenanthroline 
and protein localization in 
yeast, 127 
Organ formation 
and cell suface polarity, 275 
Ovalbumin 
and protein traffic in eucary- 
otic cells, 419 
Oxidation phosphorylation 
in Golgi complex traffic, 458 


P 


Pachytene 
arrest of yeast cells, 306 
Pairing 
in derivatives of natural 
chromosomes, 306-8 
Pattern formation 
see Embryonic cell migration 
Penicillinase 
and Caulobacter cell differen- 
tiation, 181 
Pentameric complex 
Ach receptor, 321-22 
Peptide mapping 
and acetylcholine receptor, 
335 
Peptidoglycan cell wall 
and Caulobacter cell differen- 
tiation, 176 
Peptides 
and Golgi complex, 454 
see also Aminopeptidase 
Peripheral cytoplasm 
actin as component of, 354 


and regulation of assembly 
in actin filaments, 358 
Permeability barrier 
and epithelial cells, 243 
Peroxisomal proteins 
biosynthesis of 
figure, 496-97 
Peroxisome budding 
in yeast, 511 
Peroxisome membrane assembly 
and Zellweger syndrome, 514 
Peroxisomes 
interconnections among, 508- 
11 
see Biogenesis of peroxisomes 
Phalloidin 
and infrastructure of cell 
membrane, 542 
Phenylalanines 
and intermediate filaments, 59 
Pheny! isothiocyanate (PITC) 
and brush border cytoskeleton, 
223 
Phosphatase synthesis 
and protein localization in 
yeast, 119 
Phosphate concentration 
and Caulobacter cell differen- 
tiation, 184 
Phosphatidy! choline 
and biogenesis of per- 
oxisomes, 513 
Phosphoinositides 
and infrastructure of cell 
membrane, 551 
Phospholipid bilayers 
and infrastructure of cell 
membranes, 531 
Phospholipid biosynthesis 
and biogenesis of per- 
oxisomes, 513 
and swarmer-to-stalked cell 
transition, 198 
Phospholipids 
of Caulobacter crescentus, 
197 
and spectrin-actin binding, 
546 
Phosphomonoesters 
and the Golgi complex, 469 
Phosphopeptides 
and spectrin-actin binding, 
548 
Phosphoproteins 
of HeLa mitotic cells 
and microtubule organizing 
centers, 165 
Phosphorylated mannose residues 
and protein traffic in eucary- 
otic cells, 428 
Phosphorylated proteins 
and receptor-mediated endocy- 
tosis, 8 
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Phosphorylation 
of BB myosin, 228 
of cytoplasmic sites 
acetylcholine receptor, 321 
and protein traffic in eucary- 
otic cells, 422 
Phosphotidylglycerol (PG) 
of Caulobacter crescentus, 197 
Phosphotransferase enzyme 
and protein traffic in eucary- 
otic cells, 407 
Physarum 230-kDa protein 
and actin cross-linking mole- 
cules, 384 
Physarum polycephalum 
actin purified from, 371 
and amino acid sequence in 
and profilins, 362 
Physarum polycephalum Cap 42 
protein 
and nonmuscle actin-binding 
proteins, 371 
Pili 
biogenesis of 
Caulobacter crescentus, 195 
Pituitary tumor cell 
and the Golgi complex, 471 
Plant glyoxysomes 
and biogenesis of per- 
oxisomes, 494 
Plasma cells 
and Golgi traffic, 449 
Plasmalemmal domains 
membrane proteins destined 
for delivery to, 473-74 
Plasmalemmal receptor recycling 
in the Golgi complex, 462 
Plasma lipid transport system 
and receptor-mediated endocy- 
tosis, 11 
Plasmalogens 
and biogenesis of per- 
oxisomes, 514 
Plasma membrane 
pathway from 
to the Golgi complex, 475- 
77 
and protein traffic in eucary- 
otic cells, 404 
traffic from the Golgi to, 469- 
75 


Plasma membrane assembly 
and protein localization in 
yeast, 118 
Plasma membranes 
and biosynthesis and assembly 
of Achr, 339 
Plasmids 
and chromosome segregation, 
304 
Plasmin 
and embryonic cell migration, 
96 
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Platelet-derived growth factor 


and receptor-mediated endocy- 
tosis, 13 
Platelets 
and actin-binding protein, 381 
Pleurodeles waltlii 
fibronectin in 
figure, 94 
Polarity 
cell surface, 245 
and Golgi traffic, 449 
reestablishment of 
in MDCK cells, 273 
Polarity markers 
in epithelia 
figure, 250 
Polar membrane fraction 
analysis of the protein com- 
position of, 202 
Polar plaques 
biochemistry of , 164 
Polyadenylation sites 
and intermediate filaments, 61 
Poly(A) polymerase- 
endoribonuclease IV 
and adsorption to actin fila- 
ments, 391 
Polyimmunoglobulins 
and infrastructure of cell 
membrane, 532 
Polymannose chains 
and Golgi complex, 454 
Polymeric immunoglobulin A 
(IgA) 
and receptor-mediated endocy- 
tosis, 8 
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determinants of, 356 
lag phase of, 363 
and microtubule organizing 
centers, 154 
and nonerythroid spectrin, 541 
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isolated human 
and microtubule organizing 
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Polypeptides 
and biogenesis of per- 
oxisomes, 494 
and protein targeting in eu- 
caryotic cell, 403-04 
see also Fimbrin 
Polypeptide chains 
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and protein traffic in eucary- 
otic cells, 405 
in receptor-mediated endocyto- 
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and biogenesis of per- 
oxisomes, 513 
Polysaccharides 
and acetylcholine receptor, 
328 
Polysome 
binding of 
to the ER membrane, 412 
and brush border cytoskeleton, 
223 
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and microtubule organizing 
centers, 161 
Postmitotic neurons 
and embryonic cell migration, 
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and Caulobacter cell differen- 
tiation, 203 
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and the Golgi complex, 461 
Potassium transport 
and cell surface polarity, 252 
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and substructure of in- 
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and microtubule organizing 
centers, 165 
Preproinsulin signal peptide 
genetic engineering of, 418 
Presynaptic plasma membrane 
Ach release from, 318 
Primary sequence 
and fibronectin, 69 
Pro-opiomelanocortin (POMC) 
and the Golgi complex, 471 
Procaryotes 
signal peptides of, 415 
Procaryotic transcription 
and protein traffic in eucary- 
otic cells, 408 
Profilin 
and actin monomers, 359 
and monomeric actin, 361 
Profilin/actin complex 
in binding proteins, 362 
Prolipoprotein gene 
and protein traffic in eucary- 
otic cells, 415 
Prometaphase chromosome 
movement 
and mitotic cell cycle, 298-99 
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and receptor-mediatied en- 
docytosis, 13 


Protease 
and the chloroplast stroma 
protein traffic in eucaryotic 
cells, 432 
Protease B 
and protein localization in 
yeast, 134 
Proteases 
and fibronectin, 71 
Proteinase K degradation 
and protein traffic in eucary- 
otic cells, 431 
Protein acylation 
in the ER 
yeast, 120-23 
Protein-binding domains 
and fibronectin, 78 
Protein biosynthesis 
postulated modes of 
figure, 413 
Protein concentration 
in actin filaments, 358 
Protein folding 
and acetylcholine receptor, 
343 
Protein 4.1 
and spectrin-actin binding, 


Protein growth factors 
and receptor-mediated endocy- 
tosis, 3 
Protein ligands 
and cell surface polarity, 262 
Protein localization in yeast 
intercompartmental transport, 
181-87 
noncytoplasmic proteins, 168- 
81 
Protein malate 
and biogenesis of per- 
oxisomes, 513 
Protein monomer 
and Caulobacter cell differen- 
tiation, 183 
Protein oligomerization 
and protein traffic in eucary- 
otic cells, 434 
Protein purification 
and receptor-mediated endocy- 
tosis, 10 
Protein receptors 
see Asialoglycoprotein, 254 
Proteins 
apical 
and cell surface polarity, 
244 
binding sides of actin fila- 
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blocking ends of actin fila- 
ments, 364 
and Caulobacter cell differen- 
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see Intermediate filaments 
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and the ER, 411 
transport of 
and receptor-mediated en- 
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see also Calmodulin, 
Epithelial surface pro- 
teins, Integral mem- 
brane proteins, 
Nonmuscle actin- 
binding proteins, 
Spasmin 
Protein sequences 
and fibronectin, 71 
Protein signals 
for polarized transport in 
epithelial cells, 425-26 
for transport along 
constitutive cell surface 
pathway, 421-25 
Protein synthesis 
and brush border cytoskeleton, 
235 
Caulobacter cell cycle 
figure, 200 
and free gelsolin, 369 
and receptor-mediated endocy- 
tosis, 14 
Protein targeting in the eucary- 
otic cell 
recombinant DNA techniques 
to study 
conclusions, 432 
genetic manipulation, 406- 
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insertion of proteins across 
the membrane of ER, 
411-21 
introduction, 403-4 
Mannose 6-phosphate signal 
of lysosomal hydro- 
lases, 427-28 
principles of, 404-06 
targeting of proteins to the 
cell surface, 421-27 
targeting of proteins into 
chloroplasts, 431-32 
targeting of proteins into 
mitochondria, 430-31 
targeting of proteins into the 
nucleus, 428-30 
Protein topogenesis 
in the ER 
cotranslational signals for, 
411-14 
Protein transport 
and cell surface polarity, 245 
from ER to the Golgi 
in eucaryotic cells, 409 
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extracellular matrix in, 254 


and posttranslational mod- 
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in the Golgi complex, 465 
Proteolysis 
and Caulobacter cell differen- 
tiation, 190 
and protein traffic in eucary- 
otic cells, 413 
Proteolytic digestion 
and fibronectin, 72 
and intermediate filaments, 57 
Proteolytic enzymes 
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Proteolytic processing 
and biogenesis of per- 
oxisomes, 501 
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and substructure of in- 
termediate filaments, 55 
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figure, 148 
Pumpkin catalase 
and biogenesis of per- 
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Receptor binding 
and acetylcholine receptor, 
318 
Receptor-ligand interaction 
and Caulobacter cell differen- 
tiation, 202 
Receptor-mediated endocytosis 
LDL receptor system 
biosynthesis of, 22-4 
experimentally induced 
mutations, 32-3 


genetic level LDL receptor, 


20-22 
LDL receptor, 9-20 
naturally occurring muta- 
tions, 24-32 
pathways of, 3-9 
and protein traffic in eucary- 
otic cells, 435 
Receptor molecules 
and infrastructure of cell 
membrane, 532 
Receptor relocation 
and the Golgi complex, 478 
Receptosomes 
and cell surface polarity, 262 
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Redistributive mechanisms 
and actin-binding proteins, 


Regulatory mechanisms 
and expression of genes 
intermediate filaments, 62 
Relative axial staggers 
in intermediate filaments, 53 
Renal dysfunction 
and biogenesis of per- 
oxisomes, 514 
Respiration 
and biogenesis of per- 
oxisomes, 490 
Restriction endonuclease map- 
ping 
and receptor-mediated endocy- 
tosis, 30 
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on the trans side of the Golgi 
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and Caulobacter cell differen- 
tiation, 188 
Ribosomes 
and protein targeting in eu- 
caryotic cell, 403-4 
Rifampicin 
and Caulobacter cell differen- 
tiation, 190 
RNA 
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containing, 165 
Rotor function 
and Caulobacter cell differen- 
tiation, 187 


S-adenosylmethionine 
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S1 nuclease analyses 
and fibronectin, 74 
Saccharomyces cerevisiae 
and chromosome segregation 
in mitosis and meiosis, 290 
membrane protein assembly 
in, 115 
microtubule initiation poten- 
tial, 166 
Salmonella typhimurium 
rigid peptidoglycan cell wall, 
181 
Saproglenia 
and mitotic cell cycle, 296 
Secretory granules 
in the Golgi complex, 474 
Secretory polypeptide synthesis 
and protein localization in 
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concentration of 
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Secretory proteins 
and the Golgi complex, 458 
and protein traffic in eucary- 
otic cells, 422 
sorting and packaging, 469 
Secretory signal peptides 
and protein localization in 
yeast, 124 
Selective transcription 
and Caulobacter cell differen- 
tiation, 174 
Sensory nerves 
and embryonic cell migration, 


Sequential movement 
in the Golgi complex, 452 
Serines 
and intermediate filaments, 48 
and receptor-mediated endocy- 
tosis, 4 
Serum proteins 
and brush border cytoskeleton, 
214 
and embryonic cell migration, 


Severin 
and binding to G-actin, 370 
and nonmuscle actin-binding 
proteins, 371 
Sialic acid 
and infrastructure of cell 
membranes, 531 
Sialyltransferase 
in the Golgi complex, 462 
and organization of the Golgi 
complex, 450 
Signal peptide 
ER insertion activity, 415-17 
structural/topological specifi- 
city of 
in eucaryotic cells, 418 
yeast 
in protein localization, 
120 
and the ER membrane, 412 
Signal-receptor interactions 
and protein traffic in eucary- 
otic cells, 432 
Signal recognition particle (SRP) 
and protein localization in 
yeast, 11816Sinusoidal 
cells 
and biogenesis of per- 
oxisomes, 508 
Snake venoms 
and acetylcholine receptor. 
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Sodium 
and acetylcholine receptor, 
319 
and the Golgi complex, 461 
Sodium transport 
and cell surface polarity, 253 
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Somitomeres 
and embryonic cell migration, 
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Sorting signals 
in the Golgi complex, 477-79 
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contractile protein 
and chromosome segrega- 
tion, 299 
Spatial distribution 
and Caulobacter cell differen- 
tiation, 174 
Spatial organization 
generation of polarity in 
Caulobacter, 199 
Spectrin 
BB specific 
TW 260/240, 224-26 
composition of, 534-36 
and role of calmodulin, 382 
see also Erythrocyte spectrin, 
Nonerythroid spectrin 
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Spherocytosis 
hereditary 
and infrastructure of cell 
membrane, 555 
Spheroplasts 
and protein localization in 
yeast, 133 
Spindle elongation 
and microtubule organizing 
centers, 157 
Spindle formation 
and chromosome segregation, 
296 
Spindle pole body duplication 
and yeast meiotic mutants, 
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Spisula solidissima 
and microtubule organizing 
centers, 155 
Spore viability 
and chromosome segregation 
in mitosis and meiosis, 
309 
Sporulation 
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Stabilizing infrastructure of cell 
membranes 
actin, 542-45 
assembly of, 551-55 
linking proteins, 545-51 
overview, 531-33 
properties of erythrocyte spec- 
trin, 533-36 
prospects for future, 555 
red cell membrane skeleton, 
536-42 
Stalk biogenesis 


and Caulobacter cell differen- 
tiation, 180 
Staphylococcus aureus 
and protein traffic in eucary- 
otic cells, 433 
Stationary cisternae model 
and organization of the Golgi 
complex, 451 
Stereocilia 
fimbrin appearing in, 216 
Steroid hormones 
and microtubule organizing 
centers, 165 
Stoichiometry 
and spectrin biosynthesis, 534 
Stop transfer signal 
and protein traffic in eucary- 
otic cells, 420 
Stratification 
in the central nervous system, 
109 
Striated muscle 
and interaction of myosin and 
actin, 388 
Structural templates 
microtubule organizing centers 
as, 156-64 
Subcellular structure 
and biogenesis of per- 
oxisomes, 493 
Subunit synthesis 
and intermediate filaments, 57 
Sucrase-isomaltase enzyme 
and cell surface polarity, 260 
Sugar nucleotide substrate 
and protein localization in 
yeast, 134 
Sulfation 
in Golgi traffic, 448 
and protein traffic in eucary- 
otic cells, 422 
SV40 T antigen signal 
and protein traffic in eucary- 
otic cells, 432 
Sympathetic ganglia 
aggregation of neural crest 
cells into 
figure. 105 
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T antigen polypeptide 
and protein traffic in eucary- 
otic cells, 429 
T lymphocyte 
and receptor-mediated endocy- 
tosis, 7 
T lymphocyte precursors 
chemotaxis in quail 
figure. 107 
Tagged membrane proteins 
and protein localization in 
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Taricha 
and embryonic cell migration, 
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Tau proteins 
and cross-linking actin fila- 
ments, 388 
Taxol 
and dispersed microtubule 
assembly, 160 
Terminal N-glycosylation 
in Golgi traffic, 448 
Terminal web 
in brush border cytoskeleton, 
212 
Tetrahymena 
and microtubule organizing 
centers, 164 
Tetrapeptide 
of fibronectin, 79 
Thiamine pyrophosphatase 
and organization of the Golgi 
complex, 450 
Thiolase 
accumulation within per- 
oxisomes, 518-19 
and biogenesis of per- 
oxisomes, 502 
Threonine 
and receptor- mediated endocy- 
tosis, 4 
Thrombin 
and primary sequence data, 80 
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and fibronectin, 84 
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colonization of 
by lymphoid precursors, 
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Thyroid 
and actin-binding proteins, 361 
Thyroid hormone treatment 
and liver peroxisomes, 509 
Tissue environment 
see Embryonic cell migration 
Tissue plasminogen activator 
(t-PA) 
and fibronectin, 83 
Tissues 
and cell surface polarity, 246 
Tn5 gene 
and Caulobacter cell differen- 
tiation, 177 
Topoisomerase activation 
in meiosis, 294 
Topology 
and acetylcholine receptor, 
327-31 
Toxins 
and acetylcholine receptor, 
318 
Trans Golgi functions 
monensin, 463 
Transcobalamin 


and receptor-mediated endocy- 
tosis, 2 
Transcription 
and biogenesis of per- 
oxisomes, 491 
initiation 
receptor-mediated endocyto- 
sis, 22 
Transcytosis 
and cell surface polarity, 261- 
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Transepithelial transport 
and cell surface polarity, 245 
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and protein localization in 
yeast, 121 
Transferrin 
and infrastructure of cell 
membrane, 532 
receptor-bound 
and cell surface polarity, 
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and receptor-mediated endocy- 
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Transferrin receptors 
sorting signals 
in epithelial surface pro- 
teins, 265 
Transferrin/receptor complex 
and receptor-mediated endocy- 
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and fibronectin, 79 
Translocation 
and protein traffic in eucary- 
otic cells, 412 
of proteins, 116-20 
Transmembrane potential 
and acetylcholine receptor, 
318 
Transmembrane signaling 
see Acetylcholine receptor 
Transmembrane subunits 
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complex, 321-22 
Transport 
calcium 
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and Caulobacter cell differen- 
tiation, 191 
mutagenesis 
in Caulobacter, 177 
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and actin filaments, 357 
Trifluoperazine 
treatment of 110-kDa calmo- 
dulin complex with, 224 
Trophoblast epithelium 
formation of, 272 
Tropomyosin 
and activity of villin, 219 
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proteins, 388 
Tropomyosin-actin interactions 
and infrastructure of cell 
membranes, 545 
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and nonmuscle actin-binding 
proteins, 388 
Trypsin 
and acetylcholine receptor, 
323 
and protein localization in 
yeast, 134 
Trypsin digestion 
and protein traffic in eucary- 
otic cells, 423 
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and acetylcholine receptor, 
Tryptophan codon 
and receptor-mediated endocy- 
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and microtubule organizing 
centers, 148, 163 
mutations 
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protein traffic in eucaryotic 
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Tunicamycin 
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and brush border cytoskeleton, 
210 
Tyrosine kinase activity 
and receptor-mediated endocy- 
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Tyrosine kinase substrates 
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and tunicamycin 
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Vaccinia virus 
and protein traffic in eucary- 
otic cells, 409 
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transport to 
in yeast, 135 
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see Embryonic cell migration 
Vesicle hypothesis 
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and receptor-mediated endocy- 
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proteins, 387 
Vimentin 
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45, 58 
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figure, 211 
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Viral probes 
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